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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

1 . Response to communications filed on 9/20/2007. 

Claim Objections 

2. Claim 19 is objected to because of the following informalities: method claim 19 
depends from claim 12, an apparatus claim. For the purpose of examination, claim 19 
will be read as depending from claim 14. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 1, 2, 10, 13, 14, 15 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Busse et al. (6,653,636 B2) in view of Abdalla et al. (NPL cited by 
applicant). 

With respect to claims 1 and 14, Busse discloses a image sensor and method of 
measuring light intensity comprising a plurality of pixels, each pixel comprising a light 
sensor element (Fig. 1 , 1 ), a sensor voltage across the element varying depending on 
the light incident on the element (1), a sampling capacitor (26) being charged by a 
voltage amplifier (Source follower 21 and 23) and measuring the flow of charge required 
to charge the sampling capacitor (via elements 30, 31 and 11). 
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Busse does not explicitly disclose a voltage amplifier having a gain greater than 

1. 

Abdalla discloses a push-pull amplifier system (Fig. 1, elements M4-M7) in series 
with a source follower (Ml and M2) with a gain of greater than 1 (Page 233, column 2, 
lines 1-4). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Busse to include a push-pull amplifier system in 
addition to the source follower as taught by Abdalla for the purpose of providing a 
preamplifier in the pixel itself in order to increase the optical sensitivity. 

With respect to claim 2, Busse further discloses a pixel storage capacitor (Fig. 1 , 
2) connected to the light sensor element 1 . 

With respect to claim 13, Busse further discloses an input switch (27) for applying 
a fixed potential across the light sensor element. 

With respect to claim 15, Busse further discloses a reset operation is carried out 
before amplifying the sensor voltage (22,25), the reset operation comprising applying a 
known potential to one terminal of the sampling capacitor and applying a known 
potential across the sensor element (Fig. 2, line 4), the amplified voltage being 
subsequently applied (Output of 21, 23) to the other terminal of the sampling capacitor. 
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With respect to claims 10 and 19, Busse as modified by Abdalla discloses the 
voltage gain being 30 (Page 233, column 2, lines 1-4) but does not disclose the gain 
being in a range of 2 and 5. 

However, this gain is not a fixed gain for all pixel preamplifications as different 
systems requires different gains with corresponding optical sensitivity. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Busse and Abdalla to include different ranges of 
voltage amplification for the purpose of satisfying different pixel configurations' 
sensitivity needs. 

5. Claim 3-9 and 16-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Busse and Abdalla as applied to claims 1 and 14 above, and further in view of 
Kozlowski (6,417,504 B1).W 

With respect to claims 3-9 and 16-18, Busse as modified does not explicitly 
disclose the capacitance of the sampling capacitor is less than 10 times and 2 times the 
capacitance of the pixel storage capacitor, them being approximately equal, or the 
capacitance of the sampling capacitor is in a range of 0.5pF to 3pF, and the 
capacitance of the storage capacitor is in the range of 0.5pF to 3pF.. 

Kozlowski disclose the sampling capacitor (Cclamp) being at least 1 fF (Column 
5, lines 8-9)for operation at room temperature, and the storage capacitor (detector 
capacitance) being of the order 5 to 25 fF (Column 3, lines 28-35). With these values, it 
can be seen that the limitations of 10 times, 2 times and equivalent capacitance can be 
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achieved simply by optimization of ranges. It can also be seen that different designs of 
pixel matrices would require different size components and thus different capacitance 
values. Furthermore, it is noted that such optimization by routine experimentation is not 
patentably distinct. See MPEP 2144.05 and In re Alter, 220 F.2d 454, 456, 105 USPQ 
233, 235(CCPA 1955). 

Accordingly, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify Busse and Abdalla to include the specific 
capacitance ratios and ranges for the purpose of improved signal to noise ratio for 
specific designs of pixel matrices. 

6. Claims 11,12 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Busse and Abdalla as applied to claim 1 above, and further in view of Marshall et 
al. (6.858.912 B2). 

With respect to claims 11,12 and 20. Busse as modified by Abdalla discloses the 
output of the voltage amplifier is connected to one terminal of the sampling capacitor 
(26), the other terminal is connected to the output through an output switch (30). 
Busse as modified does not explicitly disclose the voltage amplifier with a gain greater 
than 1 comprises first and second transistors in series between power lines, the light 
sensor element being connected to the gate of the second transistor, a bias voltage 
being connected to the gate of the first transistor, and the output of the voltage amplifier 
being defined at the connection between the first and second transistor, wherein the 
second transistor has a non-unity gain. 



Application/Control Number: Page 6 

10/541,007 

Art Unit: 2858 

Marshall discloses a voltage amplifier that comprises a first (Fig. 5, MA52) and 
second transistor (MA51) with a non-unity gain (Column 8, lines 64-65), the light sensor 
being connected to the gate of MA51, a bias voltage (activate) being connected to the 
gate of MA52, and the output of the voltage amplifier being defined as the connection 
between the two transistors (52). 

As Marshall teaches that the push-pull amplifier (Fig. 7) can replace a common 
source amplifier (Fig. 5), it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Busse and Abdalla to incorporate the 
common source amplifier as taught by Marshall in place of the push-pull amplifier for the 
predictable result of providing in-pixel amplification to increase sensitivity. 

Response to Arguments 

7. Applicant's arguments with respect to all claims have been considered but are 
moot in view of the new ground(s) of rejecfion. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Zhu whose telephone number is (571) 272-5920. 
The examiner can normally be reached on M-F, 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Hirshfeld can be reached on (571) 272-2168. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner 
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